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ABSTRACT
The concept presently used by most states for establishing and marking
no-passing zones on two-lane highways legally prohibits motorists from
driving on the left side of a yellow line throughout the length of a no-
passing zone. The shortcomings of this concept, called the short zone
concept, are well known. It is physically impossible for motorists to
always complete a passing maneuver without crossing the yellow line because
of the limited visibility of no-passing zone signs and pavement markings.
Furthermore, the crossing of a yellow line to complete a passing maneuver
begun prior to the beginning of a no-passing zone is not an unsafe practice.
An alternative to the short zone concept is a concept that allows the
yellow line to be crossed for the purpose of completing a passing maneuver.
This concept, called the long zone concept, prohibits the beginning of a
passing maneuver in a marked no-passing zone.
The purpose of this study was to determine which no-passing zone concept
should be adopted to assure maximum safety and comfort for the motoring
public, and to determine appropriate criteria and legislation to implement
the recommended concept.
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The results of the research indicate that the long zone concept, which
legally allows the completion of a passing maneuver within a no-passing zone,
should be adopted. Criteria for marking no-passing zones and a model law
required to implement the concept were developed.
INTRODUCTION
The Problem
Despite the present day emphasis on freeways , expressways , superhighways
,
etc., the bulk of the rural highway network throughout the United States is
still the two-lane, two-way highway. At least ninety percent of the total
rural mileage is of the two-lane type and much of this mileage was constructed
before modern geometric design standards were established. Consequently the
horizontal and vertical alignments create hazards that frequently are indirect
causes of many accidents.
This contributing factor to accident causation is the limited sight
distance which is available on some of these roads due to poor alignment.
Sight distance is especially important on two-lane, two-way highways -- more
than on four lane highways or freeways — because the passing maneuver
requires the use of the lane normally occupied by on-coming traffic. This
constitutes a constant danger to the two-lane highway user.
To reduce this danger, traffic engineers for many years have established
and marked no-passing zones with yellow paint and with "Do Not Pass" signs to
warn drivers of impending sight restrictions. Laws have also been passed in
every state, regulating the behavior of motorists within these zones to preserve
the general welfare and safety of the motoring public.
Obviously, warnings of inadequate sight distances for passing on such
highways should be clear and motorists should always be certain what such
warnings mean. The criteria for establishment of no-passing zones and the
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exact meaning of such markings, however, are not the same everywhere and some
confusion does result.
Many states have experimented with the use of additional marking devices
to warn of impending no-passing zones. Perhaps the most popular such device
is the pennant shaped "NO PASSING ZONE" sign mounted on the left side of the
pavement. In 1967 there were three states, Iowa, North Dakota and South
Dakota, which were using this sign and numerous other states have been
experimenting with it (ll). Although the pennant shaped sign is not in the
1961 "Manual on Uniform Traffic Control Devices" (MUTCD), it is included in
the draft of a revised edition to be published in 1971.
Other devices which have been studied include a broken yellow line and
semi-circular blobs painted on the pavement preceding the solid yellow line.
In Great Britain, large arrows have been painted on the pavement to direct
traffic back to the proper lane (ll).
The problem is realized but the solution has not been found. Usually
studies have shown only a small reduction, if any, in the number of violations
of the no-passing zone by these additional warning devices (ll, 18). Perhaps,
traffic engineers have been addressing themselves to the wrong question.
Instead of asking how to reduce or prevent violations of the no-passing zone,
perhaps the question should be — is it always dangerous to the motoring
public when vehicles cross a yellow line? For example, is it dangerous to
pass a farm tractor that is moving 10 m.p.h. through a no-passing zone when it
is obvious that there is ample distance free of obstructions or oncoming
traffic in which to pass? Is it dangerous to finish a passing maneuver within
a no-passing zone? Or, is it more dangerous to slam on the brakes when a
no-passing zone is seen midway into a passing maneuver or to abruptly swerve
in front of a passed vehicle to avoid crossing a yellow line?
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Traffic laws that prohibit driving on the left side of an applicable
yellow line throughout its length constitute what is known as the short zone
concept. An alternative to this is the long zone concept which prohibits the
beginning of a passing maneuver within a no-passing zone.
The short zone concept is contained within the recommended policy of the
"Uniform Vehicle Code" (UVC) and the MUTCD. Consequently, most states have
laws that incorporate the short zone concept. Only four or five states in
1966 specifically allowed the completion of a passing maneuver within a no-
passing zone (10).
Criteria Review
The I96I Edition of MUTCD contains criteria or warrants for the
establishment of no-passing zones on two-lane and three-lane, two-way highways,
The criteria stipulate that when the sight distance is less than a specified
amount, a no-passing zone should be established, as shown in Figure 1.
Changes in the MUTCD warrants were proposed in the early discussions for
the new MUTCD (2). The proposals were not accepted and the new MUTCD will
contain the same minimum sight distances for no passing zones as the 196l
edition. The sight distances are known to be inadequate, however, for safe
passing and the problems associated with no-passing zones have made this topic
a frequent matter of study and discussion by concerned committees of the
American Association of State Highway Officials, the Highway Research Board
and the Institute of Traffic Engineers.
Purpose and Scope of Project
The purpose of this research project was to improve the safety and
efficiency of two-lane, two-way highways through improved regulations and
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procedures for establishing no-passing zones. This involved two basic goals
as follows
:
1. Determine the optimum warrants or criteria for the establishment of
no-passing zones at horizontal and vertical curves on two-lane, two-
way highways.
2. Determine the necessary legislation to provide a legal and fair
basis for the enforcement of restrictions on the passing maneuver,
established according to the above warrants.
METHODOLOGY
Length and Speed of Passing Maneuver
Passing Distance
Two distances are of primary importance in the determination of the sight
distance needed to pass another vehicle; the distance traversed by the passing
vehicle and the distance traversed by an oncoming vehicle while the passing
vehicle is in the "wrong" lane. This second distance is a function of the
time needed to complete the passing maneuver which is dependent on the speed
and distance traversed by the passing vehicle.
The passing maneuver is illustrated in Figure 2. The first part of the
passing maneuver (S ), the distance required to come abreast of the overtaken
vehicle, can be disregarded when calculating the minimum sight distance
required for establishing no-passing zones. During this phase of the passing
maneuver it is still possible to apply the brakes and pull back into the
proper lane if an obstruction or oncoming vehicle comes into view. The exact
location of this point may vary for each individual and between individuals.
This variation may be caused by characteristics of the passing vehicle, the
speed of the passed vehicle and/or the speed of an approaching vehicle.
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However, it is generally assumed that this so called "point-of-no-return"
occurs when the passing vehicle is abreast or nearly abreast of the vehicle
being passed. Based initially on personal judgment and subsequently confirmed
through observation, the point chosen for this project occurs where the rear
bumper of the passed vehicle is abreast of the middle of the passing vehicle.
This point is shown as point A in Figure 2. It is assumed that if a vehicle
is at or beyond this point, the driver will determine generally that it is
safer and easier to continue and complete the passing maneuver than to apply
the brakes and pull back into position behind the vehicle being passed.
The minimum required sight distance to be determined by this research
project is considered to be the sum of the following distances, as shown in
Figure 2.
S. - The distance traveled by a passing vehicle between the
"point-of-no-return" and the point where it is completely
clear of the "wrong" lane used by opposing traffic.
S„ - The distance traversed by an oncoming vehicle while the
passing car occupies the "wrong" lane as described above.
20 feet - An absolute minimum clearance distance between vehicles that
would allow the two vehicles to avoid a head-on collision if
the other assumptions were all met.
To determine these distances it was necessary to perform extensive field
investigations of the passing maneuver. The distance and time taken for
passing maneuvers were observed by driving a test car at various speeds over
selected sections of rural highways.
Test Roads
It was assumed that there may be a difference in the length and speed of
passing maneuvers on different types of roads. Some of the features of a road
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which might introduce a bias include horizontal and vertical alignment, width
and condition of pavement, the number and length of passing zones and the
volume and speed of traffic on the road.
Obviously, it was not feasible to test the effect of all possible
variables. However, one important variable — the available sight distance
conditions on a road — could be tested if test roads of different geometric
designs were chosen. For this reason, three test roads, each five to six
miles long with varying amounts of visual restrictions, were chosen to be
test roads. Each test road had two test sections, one in each direction,
giving a total of six test sections.
Test Road S. R. *+3N , 5.53 miles long, is a portion of State Route U3
located about eight miles north of West Lafayette. The horizontal alignment
is generally straight with numerous vertical curves that restrict the sight
distance on the southern end. In the northbound and southbound directions,
respectively, there are five and four no-passing zones totaling 1.53 miles and
1.1+0 miles in length. About 28% of the road has a sight distance of less than
1500 feet.
Test Road S. R. 1+3S is a 6.20 mile portion of State Route 1+3 located
about seven miles south of Lafayette. There are five no-passing zones in each
direction totaling 2.72 miles in the northbound direction and 2.82 miles in
the southbound direction. About kofa of the road has a sight distance of less
than 1500 feet.
Test Road S . R. 25 is a portion of State Route 25, 5.^ miles long, located
northeast of Lafayette. The road has many hills and horizontal curves which
restrict sight distance; 63% of the road has a sight distance of less than
1500 feet. There are eight no-passing zones totaling 1.8l miles in the
northbound direction and nine no-passing zones totaling 1.53 miles in the
southbound direction.
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Equipment and Personnel
The Test Car used throughout the experiment was a blue, 1962, U-door
Chevrolet sedan owned by Purdue University. A Stewart Warner survey speedometer
with an odometer that reads to one-hundredth of a mile (52.8 feet) was mounted
under the dashboard where it could be seen easily by both the driver and a
passenger sitting in the front seat. A stop watch was used to measure the
time used during the passing maneuver. The same personnel, consisting of a
driver and recorder, were used throughout the experiment.
Experimental Procedure
Numerous test runs were made by the test vehicle over the test roads to
measure the lengths of the passing maneuvers and the time to complete a pass.
The odometer was reset to zero at the beginning of each test run at the exact
same beginning point for each test section. 3y doing this the location of
each passing maneuver within the test section could be plotted.
The type of vehicle and type of pass were noted for each pass. For
instance, a pass by a foreign car, pickup, single unit truck or semi-trailer
truck was noted. It was noted also if the finish of a pass maneuver was
hurried or forced by the presence of an oncoming vehicle or yellow line.
Obviously, this was a judgment factor but in most cases the abrupt unnatural
movement of the passing vehicle could be discerned easily.
Test runs were made only when the pavement was dry between the off peak
hours of 9:30 a.m. and 3:30 p.m. Monday through Saturday during the months of
January, February and March, 1969*
The Speed of the Test Car was maintained constant throughout each test
run. Data were collected for three speedometer readings of the test car — Uo,
50 and 65 mph. The actual speed of the test car corresponding to these
speedometer readings was 38 > *+7 and 6l m.p.h. , respectively. These speeds
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span the range of average traffic speeds that are usually found on two-lane,
two-way roads during the off peak hours.
The Distance to Pass was determined by taking a reading of the odometer
when a vehicle was at the "point-of-no-return" and taking another reading when
the back wheels of the test car passed over the point where the left rear
wheel of the passing vehicle crossed the centerline. The difference between
these two readings gave a close approximation of the distance taken to pass.
The Time to Pass was determined by starting the stop watch when the
passing vehicle reached the "point -of-no-return" and stopping it when the
passing vehicle crossed the centerline as described above. The decision of
when the passing vehicle was at the beginning and ending point of the passing
maneuver was made always by the driver of the test car. The driver also
operated the stop watch to minimize error due to perception and reaction time.
The duty of the recorder was to read the odometer upon the instruction of the
driver and to record the readings
,
A Sight Distance Survey was made for each test section with sight
distance measured along the centerline of the highway. For this survey, the
height of eye and target was 3.75 feet above the highway in accordance with
MUTCD criteria.
Speed Studies on the test sections to determine the speed distribution of
traffic on each were also made. The location in each case was on a tangent,
level portion of the road where there was no restriction bo the passing
maneuver. This type of location was picked because this is where passing
maneuvers occur most often.
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EXPERIMENTAL RESULTS AND ANALYSIS OF DATA
General Observations
Over three thousand miles were driven to collect data on the length and
speed of the passing maneuver. Information on 915 passing maneuvers was
recorded over a period of three months. The locations of no-passing zones,
passing maneuvers and sight distance were plotted for each of the six test
sections. A portion of one of these test sections is shown in Figure 3.
There were frequent violations of the no-passing zones, i.e., the passing
vehicle crossed an applicable yellow line at some point. There were 10U
known violations (12$ of all passes). In addition there were some violations
that were not recorded because the point where the passing vehicle first
crossed the centerline when initiating the passing maneuver could not be
recorded. It was observed, however, that some vehicles initiated a passing
maneuver prior to the end of a no-passing zone, especially when the passed
vehicle was traveling at a slow speed and where the no-passing zone had been
unduly extended.
It was also observed that traffic did not pass where sight distance was
low, whether marked or unmarked. It appears that most drivers do not make a
passing maneuver judgment only from the absence of an oncoming vehicle and
the absence of a yellow line. If drivers cannot see what they consider to be
a safe distance in front of them, they will not initiate a passing maneuver
even though there may be no yellow line to warn them. Such a situation
occurred most noticeably on test road S. R. 1+3N in the vicinity of station
l.k. In this area there is a horizontal curve which is not marked by a yellow
line but motorists do not think they can see far enough to make a safe
passing maneuver (maximum sight distance at one point is only 1100 feet).
Not a single pass was completed at any speed in this area despite the absence
of a no-passing zone.
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The Length and Speed of Passing Maneuvers
Data Classification
The Types of Passing Vehicles were separated into four groups; automobiles,
pickups, single unit trucks and serai-trailer trucks. The number of passing
maneuvers completed by pickups, trucks and semi-trailer trucks totaled 67, 2k
and 27, respectively, for all types of passing maneuvers and all roads. A
statistical analysis comparing the length and speed of passing maneuvers by
these various vehicles was not undertaken because there were not enough
observations to warrant conclusions. However, from inspection of the mean
lengths and speeds of the passing maneuvers (see Table l) it is evident that
criteria cannot be evolved for all types of vehicles without increasing the
lengths of no-passing zones beyond that which would be reasonable or tolerable.
Therefore, the statistical analysis was confined to passing maneuvers of
automobiles only.
The Types of Passes were separated into four basic categories. An
"accelerative pass" was a pass by a motorist who for one reason or another
slowed down to the speed of the test car and followed behind the test car
before initiating the passing maneuver. A "fly pass" was a pass by a motorist
who did not slow down to the speed of the test car but passed the car "on
the fly."
"Voluntary return" is a term used to describe the completion of a pass
by a motorist when there was nothing forcing him to return to the right hand
lane. A "forced return" indicates the opposite, usually being forced by the
presence of an approaching vehicle or the beginning of a no-passing zone.
Test Results
The Mean Length of Passing Maneuvers is shown in Table 1 for the four
types of passes; accelerative-voluntary return, flying-voluntary return,
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accelerative-forced return and flying-forced return. Of these four types of
passes, the mean length of the accelerative pass with a voluntary return by
automobiles was consistently longer when passing the test car at speeds of
38, 1+7, and 6l m.p.h. than for the other types of passes. This is illustrated
in Figure k.
The Mean Speed of Passing Vehicles of the various types for the four types
of passing maneuvers are also shown in Table 1. A plot of the mean speeds of
the passing cars vs. the speeds of the passed cars for three types of passing
maneuvers is shown in Figure 5- From this it was apparent that the speed of
passing vehicles in an accelerative type of pass with a voluntary return was
lower than for other types of passes.
It was concluded, therefore, that both the speed and length of an
accelerative-voluntary return type of pass were most critical. Also, this
type of pass predominated in occurrence over all others. Therefore, the
minimum sight distance requirements were based on the accelerative-voluntary
return type of pass.
A Comparison to AASHO Criteria is also shown in Figures k and 5» The
dashed lines represent the AASHO criteria as taken from "A Policy on Geometric
Design of Rural Highways" (k)
.
According to AASHO, "Speeds of overtaken vehicles were approximately 10
miles per hour less than speeds of passing vehicles." This was substantiated
in this project and is illustrated in Figure 5. The dashed line in Figure 5
is a plot of the speed of the overtaken or passed car vs. the speed of the
passing car assuming that the speed of the passing car is 10 miles per hour
faster than the passed car. As can be seen the plot of the mean speed of
accelerative-voluntary return type of pass nearly coincides with the AASHO
plot.
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To compare passing distances, the values of 2/3 d taken from "A Policy
on Geometric Design of Rural Highways" were plotted by subtracting 10 miles
per hour from the average passing speed to obtain the average speed of the
passed car. This plot, shown by a dashed line in Figure h falls very close
to the plot of the mean length of the accelerative-voluntary type of pass
obtained in this research project. The close proximity of these plots is
coincidental, however. The AASHO plot is based on an acceleration pass with
a forced or hurried return (k)
.
The AASHO data were obtained from a study of selected no passing zones
by observing passing maneuvers at each from a fixed observation post (5).
The procedure used in this research project enabled the collection of data
under varying geometric conditions over test roads totaling about IT miles
in length. The AASHO data for the range of 60 to 70 miles per hour for
passing vehicles (corresponding to 50 to 60 miles per hour for passed vehicles)
is also based on extrapolated values. The results of this research, in
addition to substantiating the accuracy of the AASHO data, suggests use of a
different type of pass as the basis for no-passing criteria and extends the
results to varying geometric conditions and higher passing speeds.
Statistical Analysis
The purpose of the statistical analyses primarily was to determine if
there was a significant difference in mean length to pass on various test
roads and at various speeds. Through these analyses it was possible to
determine what effects these variables had on the mean lengths and speeds and
to place confidence limits on the test results.
An analysis of data within each test road concluded that overall it
could be stated with a confidence level of 95% that there was no significant
difference in the lengths of the accelerative-voluntary return type of
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passing maneuver in one direction over the other for a given test road. Test
data, therefore, taken in both directions were combined.
Further analysis indicated that the individual test roads did have an
effect on the length of the passing maneuver but that it was not practically
important. A maximum difference of mean passing distance between roads
within the same speeds for the passed vehicle of only .015 mile or about 80
feet was found. On the other hand, the length of the passing maneuver
increased significantly as the speed of the overtaken car increased, with a
maximum difference of about 315 feet.
Throughout the study, it was the intent to be conservative. Passing
maneuvers that were forced and subsequently much shorter (at least 150 feet;
see Figure h) than those with a voluntary return were classified separately.
On the other hand, passes by motorists who were obviously lazy in returning
to the proper lane were included in the voluntary return classification.
It was the intent of this research project to develop criteria that
could have a broad application to all roads. To do this, however, it would
have been necessary to select a random sample of test roads throughout the
United States. Therefore, the criteria, which were developed by combining
data on all three test roads in this study, are theoretically applicable
only to roads in the central area of Indiana. However, the statistical
analyses indicate that the effect of roads on the length and speed of passing
maneuvers is minimal. Therefore, it is suggested that the recommended
criteria are sufficiently representative and conservative to be applicable
to all roads.
Confidence limits on the mean length and speed of the passing maneuver
were computed to provide an idea of how close the computed mean is to the true
mean. One can be 95$ confident that the true means of the length and speed
of passing maneuvers are between the upper and lower limits listed in Tables
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2 and 3. The upper limit is the most important from a safety viewpoint. As
can be seen in Table 2, the greater the speed of the overtaken car, the greater
the variation in the length of the passing maneuver. The upper confidence
limit at 6l miles per hour for all roads combined was still only .007 mile
or 37 feet longer than the mean length. From this it seems apparent that the
test results are well within the accuracy necessary to establish safe criteria
for no-passing zones.
Speed of Traffic on Test Roads
The speed studies showed that the mean speeds of traffic did not differ
by more than two miles per hour between test roads. The speed distribution
curves indicated that about 70% of the traffic (15th to 85th percentile)
traveled in a speed range of about 20 miles per hour (k& to 68 miles per hour).
About 50% traveled within a range of plus or minus 5 miles per hour of the
mean speed of traffic.
The frequency at which a vehicle will be passed is a function of its
speed. Considerable passing of vehicles traveling less than the mean speed
will likely occur while fewer vehicles traveling above the mean speed will be
passed. Therefore it would be conservative — and in the interest of safety —
to base no-passing zone criteria on the sight distance required to pass an
automobile traveling at the mean speed of traffic. It must be assumed that
drivers who pass a vehicle traveling above the average speed of traffic will
realize the danger associated with this pass decision and will exercise
appropriate safety precautions.
The speed of the oncoming vehicle (which is out of sight) is an unknown
quantity to the driver who is about to pass another vehicle. To base the
minimum sight distance requirements on the average speed of oncoming vehicles
might be dangerous because half of the approaching vehicles would be traveling
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faster than average. Therefore, it seems logical to choose a speed which
would include most of the oncoming traffic. Obviously, it is not practical to
design for the 100th percentile speed. Therefore, it is simply a matter of
judgment as to which speed to choose. The decision is not too critical,
however, because the difference in speed between the 85th and 90th percentile,
for instance, would be only about two miles per hour.
The 85th percentile speed is often used in traffic engineering so this
value was chosen for the speed of oncoming traffic in this study. The 85th
percentile speed varied between five and seven miles per hour above the
average speed on the test roads. This is also confirmed by annual speed
studies conducted by Purdue University (l). Therefore, a speed of seven
miles per hour faster than the average speed of the traffic was used as the
speed of the oncoming vehicle.
Minimum Sight Distance
The minimum sight distance required to safely pass another vehicle is the
sum of three distances as follows: (S.. ) the distance to pass; (S
2 )
the
distance traveled by an oncoming car during that pass; and (S_) a clearance
between the passing vehicle and the oncoming vehicle. The distance needed
to pass and the speed of the passing vehicle has been established and is shown
in Figures k and 5. Values were taken from these figures for each incremental
speed and by knowing the distance and speed of the passing maneuvers, the
duration of the passing maneuvers could be calculated. From this the distance
(S„) was calculated.
The total resulting minimum required sight distance is plotted in Figure
6. The dashed line indicates extrapolated values outside the limits of this
study.
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Comparison with the Criteria of MUTCD
Both the sight distance criteria according to the 1961 edition of MUTCD
and an early draft of the proposed new MUTCD are shown in Figure 6. The
MUTCD minimum sight distances are stated for the 85th percentile speed of
traffic while the minimum sight distances developed in this research project
are for average speed of traffic, the speed of the passed vehicle. As noted
previously the 85th percentile speed of traffic on two-lane, two-way state
arterial highways. in Indiana is approximately seven miles per hour higher
than the average speed. As a consequence the minimum sight distances required
by the MUTCD were plotted in Figure 6 at speeds seven miles per hour less
than the stated 85th percentile speeds for comparison with the average speeds
used in this study. It is apparent that the proposed, but later rejected,
MUTCD minimum sight distances coincide with the distances established in
this research project.
The proposed new MUTCD draft also is associated with the same regulation
as the 196l MUTCD recommendations concerning the crossing of yellow lines.
It is recommended in the MUTCD that an applicable yellow line not be crossed
at any time. In effect this extends each no-passing zone by several hundred
feet.
As an example, assume a motorist begins to pass a vehicle that is
traveling 60 m.p.h. and just as his vehicle reaches the "point-of-no-return"
he sees a no-passing zone sign ahead. At that moment he has the choice of
braking the car to fall back into line or continuing the pass. Assuming
that the pass is normal and average as defined in this study, he will need
to be approximately 800 feet from the no-passing zone to be able to complete
the pass and avoid crossing the yellow line (see Figure h). Ordinarily a
no-passing sign can only be seen about 300-^00 feet away and a yellow line is
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even less visible. He would most likely be trapped into crossing the yellow
line and would thereby become an offender of the law.
Many motorists are aware of the law and rather than continue a normal
passing maneuver they swerve abruptly in front of the passed car to avoid
crossing the yellow line. This unnatural movement was observed frequently
during this experiment. It was obvious that such a maneuver did not contribute
to the safety and pleasure of either the passed or passing motorist and
their passengers.
Minimum Distance Between No-Passing Zones
The minimum distance between no-passing zones that should be allowed
without making one continuous zone is stipulated in the 1961 MUTCD as U00
feet. The early proposals for the new MUTCD would have increased this distance,
especially at higher speeds, in line with requirements of the short zone
concept. If this minimum distance were increased, the effect would be to
increase further the length of no-passing zones and decrease the legal
opportunities to pass slow moving vehicles. Consequently, capacity would be
reduced and the frustration of motorists following slow moving vehicles would
be increased.
The distance required to initiate a passing maneuver was investigated.
Assuming that the initial phase of the passing maneuver is equal to one third
of the total distance to pass (as assumed by AASHO), one half of the distance
S.. as measured in this study would correspond to the length of the initial
phase. This distance represents the average distance that a motorist would
need to accelerate and arrive at the "point-of-no-return" if he were watching
and waiting for the end of the No-passing zone to appear. These distances
were found to vary from 190 feet at 30 m.p.h. to U60 feet at 70 m.p.h. It
appears the existing U00 foot minimum distance is adequate and could even be
reduced for slower speeds under the long zone concept.
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CONCLUSIONS AND RECOMMENDATIONS
The most obvious conclusion reached during this research project was the
inadequacy of the short zone concept presently utilized by nearly all of the
states. The large number of motorists who illegally cross an applicable yellow
line should not all be classed as law offenders. The law is clearly
inconsistent with th«^physical capabilities of the driver and vehicle.
Consequently the law cannot always be obeyed. Such a situation can only
contribute to disregard of laws in general and utter frustration for the
unfortunate few who are apprehended.
The long zone concept allows the completion of a passing maneuver across
the yellow line. If the motorist is so far into the maneuver that a severe
braking action is required to stop the maneuver in order to avoid crossing
the barrier line, the motorist is allowed to continue the maneuver for by
design such a continuation would be safe. The beginning of a no-passing zone
becoming visible during a passing maneuver would, however, provide a
cautionary warning, similar to the yellow caution light in traffic signals.
And just as the yellow caution light, the approach of an applicable no-passing
zone during a passing maneuver should demand only safe and reasonable action
on the part of the motorist. Enforcement against violators requires no more
judgment on the part of law enforcement personnel than the enforcement of
traffic signal regulations.
There is another important aspect to the problem that cannot be ignored.
Uniformity of traffic laws and criteria throughout the nation is a necessary
and desirable goal. It is true that several years will be required before all
states would or could change their laws to adopt the long zone no-passing
concept. However, the shortcomings of the short zone concept are well known
and many individuals will not be convinced that their state should adopt a law
that is known to be unsatisfactory. But most important, many motorists either
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are unable or do not want to comply with the short zone concept, as evidenced
by the large number of violations of no-passing zones in this study and
others (11, 18).
The logical alternative is to allow the applicable yellow line to be
crossed for the purpose of finishing a passing maneuver that was well underway
before the beginning of a no-passing zone was reached. This can be achieved
through the universal adoption of laws and criteria to implement the long
zone concept. Criteria and legislation that might be adopted to implement
the findings of this research follow. The major changes in the wording of the
"Manual on Uniform Traffic Control Devices" and "Uniform Vehicle Code" that
are suggested are underlined (except the tabulated values which are also
changes )
.
Criteria for No-Passing Zones at Curves (MUTCP)
.... Where centerlines are installed, a curve warrants a no-passing zone
and should be so marked where the sight distance is equal to or less than that
listed below for the prevailing (off peak) average speed:
Average Speed Minimum Passing
(off peak) Sight Distance
m.p.h. feet
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The following tabular data indicates the minimum distance between no-
passing zone markings necessary for initiation of a passing maneuver:
Average Speed Minimum Distance
(off peak) Between Zones
m.p.h. feet





Where these minimum distances cannot be provided, the no-passing zone
markings should be connected to form one continuous zone.
Legislation (UVC)
The following change in the "Uniform Vehicle Code, Section 11-307, No
Passing Zones, is suggested so that the long zone concept may be incorporated
into no-passing zone legislation:
Model Law - No-Passing Zones
(a) (No change from current wording).
(b) Where signs or markings are in place to define a no-passing zone
as set forth in paragraph (a) no driver shall at any time drive on
the left side of the roadway within such no-passing zone or on the
left side of any pavement striping designed to mark such no-passing
zone except for the purpose of safely completing a passing maneuver
begun prior to the beginning point of such a zone.
(c) (No change from current wording).
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